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Abstract

In this work, we demonstrate a one-step room-temperature ethanol-processed nickel
oxide (NiOy):electron acceptor nanocomposite functioning as efficient hole transport
layer (HTL). Specifically, one-step refers to the formation of the nanocomposite HTL
films without extra steps of pre-treatments of ITO nor post-treatments of HTL films, and
thus considerably reduce the fabrication complexity and cost. By varing the concentration
of the electron acceptor, 2,3,5,6-tetrafluoro-7,7,8,8-tetracyanoquinodimethane (F4-
TCNQ), the work function (WF) of the nanocomposite films can be widely tuned from
4.73 eV to 5.30 eV, which favors its use for photovoltaic applications of organic donor
materials with different highest energy occupied molecular orbital (HOMO) energy
levels. Organic solar cells (OSCs) have been fabricated by using the NiOy:F4-TCNQ

nanocomposite as HTL. The optimized average power conversion efficiency (PCE) of
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